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(57)Abstract: 

PURPOSErTo provide a liquid crystal display device averted 
in the degradation in the opening rate of pixels and the 
condensing rate of lenses by the threshold of the accuracy of 
sticking a counter substrate formed with on-chip microlenses 
and a TFT substrate and its production. 
CONSTITUTION: A negative type photosensitive resin, which 
is a lens material is applied on the rear surface part of the 
TFT substrate 3. This resin is subjected to exposing with TFT 
parts 4 as a mask from above the TFT substrate 3 and only 
the apertures 5 are allowed to remain. The remaining resin 
material is thereafter thermally deformed in a heat treating 
stage to form convex lens shapes. Since the microlenses are 
formed by a self-alignment system utilizing the TFTS formed 
on the TFT substrate 3, position control Is exactly executed 
and the opening rate of the pixels and the condensing rate of 
the lenses are improved. 
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TFT««(Oft!iD^t>-y:i|tS©^^lCj;^ii}^ 

F TS« 3 0±l»A^ S T F TSS4 S V X i bXS^tS 
mm *^l9T«TFTS«±fc?^l£3nfcTFT 



iTPTtt 5 naa 
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1 

MET F T*«OT F TgBCD^ffigPK ^>X*JlpfTr*S 
WET F TS«©«ffieB*^ S@3tUT/t^'-:^>i^-rs 

MET F T*«WSBg6C U>X«RTf »S^5!fS!^ 

MET F TS«®^Ma5*^ e.s^ixT/tiS'-- >i'-r^ 

MET F TS«<DfiM«BtC U>X«»T?a&S^5tfS!«3t 

MET F T&is.<Dmmm^ im%vxn9-=.>{/-t^ 

/^^-=:>ifXMt. 30 
«E¥Srff'5«¥XSt. 

5t<£, METFTSS^TFT^SS^VJfc-fe;!/^^^^ 40 
[0 0 0 1] 

mm^iixs^<omM^mzmv. mzwv<\i. -^-a^ so 



«fIB^8- 1 7 10 9 9 

2 

t<DW^-:)sm\zmt^ t>oT*«. 

[0 0 0 2] 

»c, atsife^^B'^cDiisttmos«*<iis*t). ffia* 
^SB®ja«iBB^b^ii5wa[^b'vostia**«itffbTVi 

[0 0 0 3] «e*S*l5©^S^^Sfi*«tyf-5-©SiS;& 

[0 0 0 4] Riat^iViT, n^immm^oiw.^^ 
^RSB*«-r. ME«*s«©j«a^*^B 1 9- 

Ummonmh'yyVT.^ (TFTiIhin Pilm Transis 
tor JKT, ¥tc TTFTj tBSE-TS) -^Sa^fiC s 
^t'iW-WL^rUtT F TS« 3 T;^:llS;^*K$n-5. 
[0 0 0 5] METFT»te3 0ifflfiB«*Ktt. #WlS® 

«ic!)ffi3ifc«-rsTFTai54^, (stift^&isfem-r^MPffl 
5i?«^sn-5. METFTei54e. Piffltt^KE-r^** 

«JPO. 5-1. 5mmCD;«f57.*-C;ft-5>*S6(D±eB 
h U yi'77-fS*ff»Cj;oTTFT©«|jE!KS^-C 

iSbfc^t, jPv"J^r-h;ij7X^01 FSGM^2P 
SG)ST?fe5>MM«aiBkiiSl O^SJ^fiET^. ^<r>±.\Z^^ 
X-7CVD^fcJ;DittiiRJiT»-5P-S i N^SJ^IBU 

a$n-5, ME^tti*iia«2 tTFTS«3©ftSD 
< T F TS«±fc::/9 yi7^V^)tf7. 
js£5n-5. ^®«. isao-f ^^^7-;&:E[RJ*«IS^■r 
\zmM^W1Syt^Tcib(r>m^W& ( I to : Indium-Tln 
Oxide) 1 2 2:Jg^-r^. HIC> MEB^m® 1 2 tCD 

[0 0 0 6] ;5:*5. ?£*gfcW©JK^«^SB 1-ett, T 
F T|» 4 {cSi«S»*$ tlTM P?fB 5 ©®«*iMK^ n 

«SL, 7C3feTFTeP4ICMit$nTVifc3t«rMPeB5(C 

*f(ft»«2 tIi!;0^t)li-2.;5Ffe^, MEjtti^«S2±tr 

wiSt. mm^>'^y:fm-7-(i7au>x (ocd 
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(0 0 0 73 0 6tt, •^■^i'uvyxti^^y^yzrm.-^ 

TJ^^SnTV».S (B3S^«liiS) . ^LT. ^(D^WiZU 

•3, ^KC**TFTSP4frjK6nTll^^:;a:SnTViS 

[0 0 0 8] Wte^*|R]«« 2 t T F TSS 3 «3f3S(DFfl 
HI (ISCMm) S«l$UT>t*|RliBBSn, -€-©^fflSv'- 

m^m^mmi<DTFT^4im^i c mm^m 
TFT^i!\-hxm^m.BS£.mi 6x&^m^^^\zm»&-r 
ctixm:SL-sit. c<Dma»^iz^^mtiSL^mmvx 

[0 0 0 9} 

>X7u-f^9i'^\zm^vxmi3i'^t)it^:^mx\t. ^ 
•5. Htc, :^>9-v':fm-^'iifuv>xt)m^-^ntcM 

*flBj«S<»:TFTS«<h©ft!;D^t)i*- "W 
[0 0 10] *^?g«et±®;i^S;5tJ:bT;a:$nfc'fe© 

. tTFTS«<DI£t)-a-t?-&)WS<DE^tCj;-5*^^CD® 
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[0 0 11] 

*tC*fg?g©TFT«$S{tA;fcTFTS«i, ^iRlSffi 
T««©T F regw^ffiJc W >X*J<ef-Cfe^^;«fS^3t 

i4<»jg<&^^&-r^xst, WfBTFT»«©affigi5*>e. 

[0 0 12] |^^IC> 2^fSI^©^A«^£S©3iifi^i£ 

fc^fev^T, TFTm^(Dmmmz\yyxunx$>^^:» 

/'?^'-->i/-r-5XigtSffl;lfc. ^-©^. U7D-3^ 
ttS^^ttX > i/'tC.fc o TV'f ^ D U >X^£^^-r S 
Xig^-CV-i'i'P^>'XS?gfKT-5c:ti:L.fc. Sfc> 

[0 0 13] 

&m*^> TFTa«©«®gBj0^e,TFTlKSfflVifc-fe 
ffiS«3^ilBCji^Ufcl'>X?^j«5&JlItl 

[0 0 14] mz. T-1'i'nW'>XSTFTaig©S® 

e.TFTap2:^vifc-fe;i'7y7'r>;5^s;{cTS^. U7 

n -X«S*ttx y 5^ > b r t i L- fcfc 

ai), ias!?MP^5L(yfW->X*^t^S:jRl±t-S^:<i:)&^T# 

[0 0 15] 

[«js«»i] STF. miu^^vms^^mvx. :^m^<o 

7i*5, m.^^m<Dm^^^mm^^-rmtn-<DW>^\z 

[0 0 16] mmmi 

[0 0 17] ft-r, i^#Lfc53?;ff^;^^J;D;asS« 

6±»CLP-CVD (Mffi^b^M^ffi^S)*) mz^K) 
^iSaS iT*SlPo 1 y 2 O&lSlKb, f^MS^t- 

55 Jg^U ^j^-rsy-hSffi^Cs«at>S:S#ilSSS 
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bT— fis«{cffi«^n-5A 1 - 1 %s i ^y-nvif^) y 

AP-CVD («JE^#«J«ffi^Ste) tiO. «v"J 

JiSXhr>n-^'^Tm*-r^ (01 (a) ) . 
[0 0 18] :^%m<Dm lOT^y-i MH54^T?*S 

h U ir;^*«j^riG$nT;/iVi«-&-e*) i p o i y 2 o 

7'1'>?^S:-CMPfiP5©*.©»?t*tRl|g-l?35S (Ell 
(b) ) . 

[0 0 19] HdT, TFT»«±lCJglKSnfc^>X 

*Ji|Et2 U4;?;:j!fS!®3ttt«Jflicofciie)SI*1-SS^cD3ieAS:fig 

TmomsMMmmmbxmm-^ mi (c) ) . 

[0 0 2 0] «Sv»T02®«i|i:/n-fe;^tgfffU mSL 

31Iig{C:feV5T09^til 0 0 75S4 0 0° CCDjaST^ 

n2i (Dmm^\zjzr>xmm<Duyxm^^mfSiX^^ 

j^itfi:^9Bmom 2 (D:^-^ y hm^X$>^ (02 
(a) ) , 

[0 0 2 1] ^>Xj^^xg®3l©S5»cl^>X^ 

Lfc#M^4-3 5 9 1 8 7^?gifflS{Cfa«$nTVi 
^CD«. m#S^Jn-r4&*©H«Sffi2 2*J§?f36 
LT, ^©iai!lft«2 2t«a«}SSiK&f§SfcfeOn> 

^i;hSl^2 3t:ma-r^ (02 (b) ) . 

[0 0 2 2] ^LT> Mf^&w.2>&mm<omm^^mv 

m\z. Aj:miz^ff-^nxmM,mm^@<D 
f^strs&i^Tfs (0 2 (c) ) . 
[0 0 2 3] ^mm2 

i^^mx$>v. ::ti€r0 3Xc;J04S#flgbTiftBj-r 

-5. 

[0 0 2 41 0 3 tfeViT, «l3*©mi ©*«6«»ltl^« 
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9> SW^ftiRMl 0, n>^'^ hgPl 3. ^LTl Po 
1 y 2 0^*t}gfiK$tlfcTFTa«3©S®B5«CU>X 

r« (03 (a) ) . 

[0 0 2 5] mz. ^^mm<D^-y^ m^x&^a^T 

FTmWi3(D±m^^m^\ti^i^Wi^<DiftA&mMVX 
i7VhU^X*«J^^$nT75:Via-&t?fel Po 1 y 2 0 

10 "pmnm^^-^xi^ iivxm^^^z.iiKijzo. ±i)iy7 
7-<y^^xmaU5(o^<Dntfti!fi'^mx$>^ ms 

(b) ) . 

[0 0 2 6] TFT«S3affi±»C?g^^nifc 

u yxum 2 1 \t^:fjmm^^mm<oftib9S!^m^<Dyt 
A *M«r s Ji t »c J; 0 M 5 o«ji*i»tt«*a 

n. TFTg|J4©«IIB«»ttS«bT?S«-r<5 (0 3 

(c) ) , 

[0 0 2 7] m^^^x. i^Maxgc*5tiT«ajA«i o o 

75S4 0 0" C©}a*Tf»ffia*Jfi-rJltlC±D, Ssfe 

t k >x«jpf 2 1 ^#^<DWuSL<Dimwz^ D ^ao 

l'>Xjl^*S^f«Ili:*«T^-5 (03 (d) ) . 

[0 0 2 8] m4(o^^^zftJ±x\z^ffi'X, uyxm 
/■^^)\^^mwzms,xmmr^if^^^^\t-^<D^^^-^ 

■a-^ (04 (a) ) , 

[0 0 2 9] :k\z. m^<Dmi^^0i^^ss±-r^smx 

30 ^S-ffc^l l*Xtf>±-^T?lfe*-r-5, -tOSfc, «^Sf 

ffi2 2 t«$lW}«!i^S:#^fc«&©n>^^ h?fS2 3SrlB 
□ •r-5. ^LT> Waitl^«tC^lR)S«2*0f3£©KPS 

3fr^a:fb{rcni5©WRifc}Kaia^!»i e 

(04 (b) ) . 
[0 0 3 0] ZLZ.X. )dClM\Z^n^nxWiSb/^^)V(0 

4» WSa^ai^l 5(4-€-©**^5S%$1i-Tt>^Vi (04 
(c) ) . 

[0 0 3 1] ^mm3 

^^jscfjtt, mm<D2m\z^n^-^^ifuvyxm^:L 
mz^xx. m-^^jiv=^y!f^m^^tzMmz^^:)3m 
x-7^iTauyx^m^vitmx$>r). zin^ms^^ 
mvxm.m-r^. ys:^. :^mmm(Dm^i:mim^ss2 
(ommmtm—x&^rzit>. 0 5 {ctt-€-©#®iiP5J-©x 

e»fM0©*-&j5^L'fc. 

[0 0 3 2] mi&<om2<Dnmm^mtm3 (d) 
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0, hgpi 3. ^bTl Po 1 y 2 O^ifi 

(DmcDX8»lS20!>^fi|^:l^«^(-e4&^ (05) . 

CO 0 3 3] :¥%m\mummm\zm'&-^n-f. m^<o 

3''f:t-H^0 2«g^SiJ^^^^{C'fe5gfflBl#BT?* 
[0 0 34] 20 

vy%T V-i CDaia^teii-5FSC±-5v-f a V'>X<d 
li:^0DXll*«^St;5:D, Sifi:?'n-feX*«flSlil§Yfc;«tl« 30 

1 1 fcfi:fift!iffli*tiE5S ;^ $ tmm ^u^wvyx 

TBfSOl'VXj^S^SCI^rSJltdJT^*. 

^ 1 cDSi*gi»J©«r¥xssi5iwrsfc«>oxs»fffi0T 



!RpM¥8-1 7 1 0 9 9 
m 1 ®|^SS«a|CD«#xesSiWr^fci!e)®X@»rH0T 

m 2 <DSgig«9j©m^|ixgssiwr-5)5:«e>©xe»fBBi-^ 

|g 2 ®ilJSM©SE¥XSSSiM-rsfcJ&©Xg»r®H-T? 
ffi©SiS;^SCD^ 3 ©SIJS«*BilB-r«fc«)©xa»rBi 

[0 6 ] ^ie*s^l^f ©iSfi^^saoiif Bi«iis &^-r« 
[??^®i5iBJ] 

1 ?£*ft«®JB[S«3^«B 

2 ^IRISS 

3 TFT»E 

4 TFTgS 

5 MPgp 

6 S& 

7 y-MB« 

8 m^iss 

9 CsBS«i 

1 0 mmmm 
1 1 

12, 22 HSiSSffi 

13, 23 n>^'i7 hes 

1 4 vyxtm 

1 5 

1 6 m&^) 

2 0 1 Po 1 y 

2 1 ^>x«*!f (^jtfa»jai3ttt«iii) 

A ^ 

B "-rn" 

C 



[05] 



9 C sS» 

13 3^^^ ba 



7 y-HESt 



S Mn« 



brio JBfa^lii^lS 



«1K 



20 IPoIy 
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